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The so-called image segmentation is based on the characteristics of the foreground and background of the image, or different threshold color information, to extract a meaningful part of an image.
In recent years, many image segmentation techniques have been proposed. Among all the currently existing segmentation technologies, image threshold segmentation technology has become a research hotspot due to its ease of use, stability, and high precision. Image threshold segmentation techniques can be roughly divided into two categories: one is to determine the optimal threshold by analyzing the histogram characteristics of the image and the other is to design an evaluation function and use an optimization algorithm to find its optimal solution and to determine the optimal threshold. [2] These methods include the maximum entropy method, the minimum Bayesian error method, and the largest between-class variance method (Otsu). Among them, the maximum between-class variance method is to use the image and is divided into several categories, using the threshold information as input to construct a function, so that the intra-class variance is the smallest, the maximum variance between classes, it is a maximizing threshold segmentation function. However, due to the exhaustive search algorithm segmentation time is long, its complexity increases exponentially with the increase of the dimension. Therefore, many scientists have introduced intelligent optimization algorithms. Commonly used are particle swarm optimization (PSO), differential evolution, artificial bee colony (ABC), ant colony optimization, and so on. Among them, ABC algorithm has been widely used in Objectives: The aim is to study the application of artificial bee colony (ABC) algorithm in medical image threshold segmentation. Methods: A new image segmentation method based on the improved ABC and thresholding medical image threshold segmentation method is proposed, which is variable coefficient ABC (VCABC) optimization algorithm, which is used to determine n-1 optimal n level threshold on a given image. The proposed method is compared with the Particle Swarm Optimization fractional image threshold segmentation method and the ABC fractional medical image threshold segmentation method. Results: When considering a variety of conditions, the performance of this method is better than that of other methods. Conclusions: The improved method of combining ABC and fractional medical image threshold segmentation method is effective. various application fields because of its strong global search capability. [3] However, the convergence speed itself is slow, and the optimization accuracy is not high, thus limiting its performance. Based on these characteristics, this article proposes an improved artificial bee colony algorithm (ABC) based on the group experience to speed up the convergence speed and improve the optimization accuracy [ Figure 1 ].
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Overview
Threshold segmentation is one of the most widely used segmentation methods. The most popular method is the largest interclass variance method (Otsu) proposed by the Japanese scientist Otsu Exhibition and the later derived two-dimensional (2D) and 3D Otsu methods. These algorithms are based on one-dimensional and 2D methods. [5] have conducted a research on this issue and proposed their own improvement schemes in generating initial honey sources and local search optimization solutions.
This article addresses the above issues of bee colony algorithm, adding the current optimal food source and the guidance of the preferred direction when updating the food source location, and introduces a declining boundary strategy during each iteration to guide the bees. The group moves only to the optimal position and selects a new honey source, which accelerates the convergence of the algorithm and can avoid the algorithm from falling into a locally optimal solution to some extent. [6] Methods A fractional-order image threshold segmentation method based on the variable coefficient ABC (VCABC) algorithm is proposed, which transforms the selection of thresholds in fractional-order image segmentation methods into the optimization problem of ABC algorithm for φ c -maximization. Among them:
φ c is the global optimal value, and the corresponding threshold is the best segmentation threshold.
The steps of fractional order image threshold optimization based on the VCABC algorithm are as follows: 1. Randomly place the hired bees with half the number of algorithm populations within the search scope and hire the bee to search for new honey sources and determine the initial marker honey source 2. Calculate the quality of the honey source, use the fractional image threshold segmentation method to calculate the value of/, and take the quality of the corresponding honey source 3. The follower bee with the same number of hired bees searches for a new honey source according to the improved search formula and calculates the value of the quality degree φ c of the searched honey source and compares it with the previously searched honey source, and the value of φ c is high. Replace the low φ c value into a marker honey source, as the initial honey source for the next generation of bee colony search 4. Whether there is a honeybee search for a honeybee that has not changed after a certain number of iterations, and if so, it will require the scout bee to generate a new location to replace the corresponding honey source 5. Write down the global optimal solution S best and determine if the maximum number of iterations i has been reached. If not, repeat steps (3) and (4) . Otherwise, the threshold corresponding to the optimal solution S best at this time is the optimal threshold for image threshold segmentation.
results
Do the following two simulation experiments on MATLAB software: Experiment 1: Testing the performance of VCABC algorithm. Experiments were performed on the Griewank function, Sphere function, and Rosenbrock function. The parameters of the algorithm were set the same and the dimensions were all 5.
On the Grievek function, the convergence speeds of the two algorithms have advantages in different iteration periods, but the convergence of the VCABC algorithm is better than that of the ABC algorithm. On the Sphere function, both the convergence speed of the VCABC algorithm are in the two algorithms. It is slightly better than the ABC algorithm. On the Rosenbrock function, the VCABC algorithm in both the algorithms is superior to the ABC algorithm in the convergence and convergence speed of the algorithm.
Experiment 2: Using the PSO algorithm, classic ABC algorithm, and improved ABC algorithm, medical image was segmented and compared using fractional image segmentation method.
From the left to right in Figures 2-4 are the original image, PSO algorithm fractional image segmentation method segmentation results, ABC algorithm fractional image segmentation method segmentation results, and VCABC algorithm fractional image segmentation method segmentation results.
By comparing the fitness values, thresholds, and operation time of three algorithms for different medical test images, we can see that the PSO algorithm has the best stability, followed by the VCABC algorithm, and the ACB algorithm is the worst; the VCABC algorithm has the shortest running time. Second, the ABC algorithm is the second, and the PSO algorithm is the worst. The VCABC algorithm has the best convergence and the highest precision. The ABC algorithm is the second, and the PSO algorithm is the worst.
In summary, the fractional image threshold segmentation method based on the VCABC algorithm is more effective than PSO algorithm's fractional image threshold segmentation method and slightly better than ABC algorithm's fractional image threshold segmentation method. However, whether it is from the accuracy of the image threshold, the algorithm's running time and threshold selection are based on the VCABC algorithm of fractional image threshold segmentation method is better. It can be seen that the fractional image threshold segmentation method based on the VCABC algorithm can make up for the deficiency of PSO algorithm's fractional image threshold segmentation method. 
conclusIons
In the medical image analysis, segmenting an image into meaningful objects is very important for classification and object recognition. The adaptability, accuracy, and real-time performance of image segmentation can reflect the degree of intelligence, accuracy, and detection speed of target recognition and target detection. Therefore, research on image segmentation has very important practical value. Fractional image threshold segmentation method based on the VCABC algorithm proposed in this article can effectively segment the medical image and optimize the ABC algorithm based on inheriting the advantages of ABC algorithm such as strong optimization ability, simple operation, high time efficiency, and then fractional image. Threshold segmentation method is improved. Experiments show that the fractional image threshold segmentation method based on the VCABC algorithm is superior to other fractional image threshold segmentation methods in the segmentation effect, time efficiency, and algorithm accuracy.
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